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SYSTEM AND METHOD FOR 
MULTIPLE ACCESS COMMUNICATIONS 

RELATED APPLICATIONS 
Not Applicable 

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 
Not Applicable 

MICROFICHE APPENDIX 
Not Applicable 

FIELD OF THE INVENTION 

The present invention relates to the field of transmitting and/or receiving 
communications using multiple access technologies. 

BACKGROUND OF THE INVENTION 

Many technologies are used by service providers to transmit 
communications to and from access devices, such as a telephone and/or a computer. In 
some instances, the service providers communicate using wireless communications, and 
in other instances the service providers use wireline communications to communicate 
with an access device. In these instances, the access device is configured to communicate 
using wireless communications or to communicate using wireline communications. 
However, many of these wireless access devices or wireline access devices have 
limitations based on their access protocol, the equipment and software being used, and 
the distances traveled by the communications between the access device and a switch or 
other switching device. In these configurations, increased capacity would be beneficial 
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and enable the access devices to communicate at a greater rate and to have a higher 
throughput. The system and method of the present invention combine access 
technologies to create an improved system with improved capacity, throughput, and 
effectiveness. 

SUMMARY OF THE INVENTION 

The present invention is directed to a system for multiple access 
comprising a wireline switch configured to communicate using a wireline communication 
and a wireless switch configured to communicate using a wireless communication. The 
system also has an access device configured to communicate with the wireline switch and 
the wireless switch. 

In another aspect, the present invention further is directed to a system for 
multiple access comprising a wireline switch configured to receive a first set of 
communications, to format the first set of communications as at least one wireline 
communication, and to transmit the at least one wireline communication. The system has 
a wireless switch configured to receive a second set of communications, to format the 
second set of communications as at least one wireless communication, and to transmit the 
at least one wireless communication. The system also has an access device configured to 
receive the at least one wireline communication and the at least one wireless 
communication. 

In a further aspect, the present invention is directed to a system for 
multiple access. The system comprises an access transceiver configured to communicate 
using a wireline communication and a wireless communication. The system has a 
medium access control layer configured to control access to the access transceiver for 
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communicating the wireline communication and the wireless communication. The 
system also has a service hub configured to communicate first data for the wireline 
communication and second data for the wireless communication for at least one premises 
communication. 

Still further, in another aspect the present invention is directed to a method 
for multiple access comprising configuring a wireline switch to communicate using a 
wireline communication and configuring a wireless switch to communicate using a 
wireless communication. An access device is configured to communicate with the 
wireline switch and the wireless switch. 

Further yet, in another aspect the present invention is directed to a method 
for multiple access comprising receiving a first set of communications at a wireline 
switch, formatting the first set of communications as at least one wireline 
communication, and transmitting the at least one wireline communication. A second set 
of communications is received at a wireless switch, formatting the second set of 
communications as at least one wireless communication, and transmitting the at least one 
wireless communication. The method further comprises receiving the at least one 
wireline communication and the at least one wireless communication at an access device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram of a communication system in accordance 
with an embodiment of the present invention. 

Figure 2 is a block diagram of an access device in a communication 
system in accordance with an embodiment of the present invention. 

DETAILED DESCRIPTION 
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Many technologies are used to communicate between switches and access 
devices operated by end users. In some instances, a service provider operating one or 
more switches may use wireline communications and wireless communications to 
communicate with different access devices. For example, wireless communications may 
5 be used to communicate with a first access device. Another service provider or another 
switch may use wireline communications to communicate with a second access device. 
In addition, different protocols may be used to communicate with access devices, such as 
ljl broadband and narrowband technologies. However, these technologies typically are 
Q oriented from the point of view of a service provider at a switch. Typically, only one 
^ 10 access technology is used by a particular access device. 

JJi The system and method of the present invention use multiple access 

L. technologies at an access device to increase the capacity, throughput, and/or accessibility 

- ~ 

ru 

fy of the access device to receive and/or transmit communications. The invention is an 

DO 

□ advance over prior systems having only a single access technology. The present 
15 invention enables more effective and efficient communications, especially in areas where 
only a single access technology has limited capacity or does not have ideal connectivity. 

The present invention uses wireline communications, such as digital 
subscriber line technologies (xDSL or DSL), including asymmetric digital subscriber line 
(ADSL) and other DSL technologies, and wireless communications, such as multipoint 
20 multichannel distribution service (MMDS) access technologies and other wireless access 
technologies. This use of multiple access technologies mitigates spectrum shortage 
problems for wireless solutions and increases wireline communication qualification rates, 
especially for xDSL qualification rates. 
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The present invention increases capacity and reliability of service provider 
offerings. It enables different service offerings and different service types to be accessed 
by a single access device. For example, a first set of communications for a first service 
offering can be transmitted through a first switch, such as a wireline switch. A second set 
of communications for a second service offering can be transmitted through a second 
switch, such as a wireless switch. The communications may contain data representative 
of voice based communications, internet protocol communications, video, media, digital 
data, such as facsimile data or computer based communications, and other data. In 
addition, the present invention mitigates the impact of non-line of sight (LOS) problems 
for LOS wireless technologies, such as LOS MMDS services. 

Figure 1 depicts an exemplary embodiment of a communication system of 
the present invention. The communication system 102 of Figure 1 comprises an access 
device 104, a wireline switch 106, a wireless switch 108, and a service node 110. One or 
more premises equipment 112 may exist and transmit communications to, and/or receive 
communications from, the access device 104. 

The access device 104 is a device configured to receive and/or to transmit 
wireline communications and wireless communications. The access device 104 is 
configured to use multiple access technologies, including wireline technologies and 
wireless technologies. The access device 104 may be configured to combine 
functionality for a DSL modem, a wireless modem, and/or other modems. 

The access device 104 may use multiplexing protocols, such as inverse 
multiplex asynchronous transfer mode (IMA), when transmitting or receiving 
communications. For example, the access device 104 may receive a first portion of a 
communication from a wireline switch and a second portion of a communication from a 
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wireless switch. The access device 104 may use the EMA protocol to recombine the 
portions of the communication into one communication. Likewise, the access device 104 
may use the IMA protocol to transmit a first portion of a communication as a wireline 
communication and a second portion of a communication as a wireless communication. 
Other multiplexing protocols and techniques may be used. For example, the access 
device 104 may comprise an antenna configured to receive and transmit wireless 
communications, a computer, or other device. 

The access device 104 also may be configured to use modulation and other 
processing for communications. For example, the access device 104 may modulate a 
communication using analog or digital modulation prior to transmitting a communication. 
In addition, the access device 104 may demodulate a received communication. The 
access device 104 also may be configured to encrypt, de-encrypt, encode, de-encode, or 
otherwise process communications to be transmitted or that are received. 

The wireline switch 106 is a switch configured to transmit and/or receive 
wireline communications. For example, the wireline switch 106 may be a local exchange 
carrier (LEC) switch or an interexchange carrier (IXE) switch. Preferably, the wireline 
switch 106 comprises a digital subscriber line access multiplexer (DSLAM) to multiplex 
and demultiplex wireline communications. The wireline switch 106 also may transmit 
communications using hybrid fiber coax (HFC) system based communications. The 
wireline switch 106 can be configured to process the communications, such as with 
multiplexing, de-multiplexing, modulation, de-modulation, encryption, de-encryption, 
coding, decoding, and other processing techniques. 

The wireless switch 108 is a switch configured to transmit and/or receive 
wireless communications. The wireless switch 108 may be, for example, a base station 
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transmitting and receiving personal communication service (PCS) communications. In 
addition, the wireless switch 108 may use any of a variety of wireless communication 
spectrum, protocols, or signals, including PCS, code division multiplex access (CDMA), 
MMDS, unlicensed personal communications services (UPCS), industrial scientific 
5 medical (ISM), unlicensed national information infrastructure (UN1I), satellite services, 
and other wireless spectrum protocols. The wireless switch 108 may be configured to 
process communications, such as with multiplexing, de-multiplexing, modulation, de- 

u modulation, encryption, de-encryption, coding, decoding, and other processing 

p techniques. 

U1 10 The service node 110 is a service node or point of presence configured to 

jj* communicate with the wireline switch 106 and the wireless switch 108. While only a 

?. single service node 110 is depicted in Figure 1, multiple service nodes may exist. For 

hi 

ry example, a first service node may communicate with the wireline switch 106, and a 

Q second service node may communicate with the wireless switch 108. Alternately, a 



15 single service node may communicate with both the wireline switch 106 and the wireless 
switch 108. The service node is configured to use the IMA protocol to inversely 
multiplex and multiplex communications. Other multiplexing protocols and other 
protocols may be used. 



20 transmits communications to, the access device 104. The premises equipment 112 may 
be, for example, a telephone, a computer, a service hub, a transceiver, a set top box, a 
cable modem, another modem, or another device configured to transmit communications 
to, and/or receive communications from, the access device 104. 



The premises equipment 112 receives communications from, and/or 
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It will be appreciated that the configuration of the communication system 
102 can be used for upstream and downstream communications. For example, upstream 
communications may be used for telephone voice services, while downstream 
communications may be used for satellite services. The configuration of the 
5 communication system 102 lends itself to differing access technologies and differing 
communication service types for upstream services and downstream services. 

The configuration of the communication system 102 enables use of 
multiple access technologies, such as xDSL, MMDS, HFC, satellite, PCS, UPCS, ISM, 

u 

0 UNII, and others to increase available bandwidth for the access device. It is not 

D 

y 10 necessary to have all access technologies. Any suitable combinations can be 

jf: implemented. 

1 y 

The communication system 102 of Figure 1 operates as follows. In a first 

nj example, the service node 110 comprises a single service node. Communications for 

= y 

ffl digital media are to be transmitted to the access device 104. In this example, the service 
H= 15 node 110 uses IMA to inversely multiplex a communication stream into a first portion 
and a second portion. The first portion is transmitted to the wireline switch 106, and the 
second portion is transmitted to the wireless switch 108. 

The wireline switch 106 transmits the first portion as wireline 
communications to the access device 104. The wireless switch 108 transmits the second 
20 portion as wireless communications to the access device 104. 

The access device 104 receives the wireline communications from the 
wireline switch 106 and receives the wireless communications from the wireless switch 
108. The access device 104 uses the IMA protocol to multiplex the communications 
received from the wireline switch 106 and the wireless switch 108 to one communication 
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representing the digital media. The access device 104 transmits the one communication 
to the premises equipment 112. 

In this example, the wireline communications were transmitted using 
xDSL, and the wireless communications were transmitted using MMDS spectrum. In 
this example, the access device 104 is greater than 50 kilofeet from the wireline switch 
106, and unacceptable degradation of the bit rate would occur at 18 kilofeet from the 
wireline switch 106. Therefore, the wireless communications are used to increase the 
capacity and the bit rate with which the access device 104 receives the communications. 
As a result, in this example, the data rate for the combined wireline communications and 
wireless communications is not degraded beyond acceptable limits. 

In another example, the service node 110 comprises 2 service nodes, each 
transmitting different service type communications. A first set of communications 
comprises data-based internet protocol (IP) communications. A second set of 
communications comprises voice based communications. In this example, the first set of 
communications are transmitted to the wireline switch 106 from a first service node, and 
the second set of communications are transmitted to the wireless switch 108 from a 
second service node. 

The wireline switch 106 transmits the first set of communications as 
wireline communications using a DSLAM. The wireless switch 108 transmits the second 
set of communications as microwave communications. 

The access device 104 receives the wireline communications and uses a 
DSL modem to de-multiplex the wireline communications. The access device 104 
transmits the wireline communications to an associated premises equipment 112. In this 
example, the premises equipment 1 12 is a computer. 
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The access device 104 receives the wireless communications. In this 
example, the access device 104 also comprises an antenna configured to receive 
microwave communications. In this example, the access device 104 converts the wireless 
communications received via the antenna to digital communications that are transmitted 
5 to premises equipment 112. The premises equipment 112 converts the digital 
communications to analog communications for voice access. It will be appreciated that in 
other examples, the access device 104 converts the microwave communications to analog 
communications for voice access. 

L-S. 

y In another example, the access device 104 uses the IMA protocol to 

^ 10 inversely multiplex communications to a first portion and a second portion. The access 
m device 104 transmits the first portion as wireline communications to the wireline switch 

asst. 

s 106. The access device 104 transmits the second portion as wireless communications to 

FU the wireless switch 108. In other examples, the access device 104 transmits a first 
communication as a wireless communication and a second communication as a wireline 
^15 communication using protocols and formatting other than IMA. 

Figure 2 depicts an exemplary embodiment of an access device. The 
access device 104A of Figure 2 comprises an access transceiver 202, a multiplexer 204, a 
media access control (MAC) layer 206, a service hub 208, and a modulator 110. 

The access transceiver 202 may be a receiver configured to receive 
20 wireline communications and wireless communications. For example, the access 
transceiver 202 may comprise an antenna and one or more ports configured to receive 
wireline communications. The access transceiver 202 may comprise a plain old 
telephone service (POTS) port, an xDSL port, an HFC connection, and/or other ports. In 
addition to the ports, the access transceiver 202 has the associated physical layer to 

10 



Sprint Docket 1474 

enable communications over a given access media. The antenna may be configured to 
receive MMDS spectrum based communications, PCS system based communications, 
satellite communications, and/or other wireless communications. In addition to the 
antenna, the access transceiver 202 has communications elements, such as modems, 
codecs, and other communications elements, for the corresponding wireless 
communications media. 

The multiplexer 204 is configured to multiplex and de-multiplex wireline 
communications and/or wireless communications. The multiplexer 204 receives and 
processes control signals from the MAC layer 206 specifying when and how to multiplex 
or demultiplex one or more communications. Preferably, the multiplexer 204 is 
configured to use the IMA protocol. The multiplexer 204 is optional. 

The MAC layer 206 allocates communication resources, such as 
transmission duration, transmission power, and transmission bandwidth. For example, 
the MAC layer 206 may control how much spectrum is used, at what power, and for how 
long. The MAC layer 206 enables the access device 104A to dynamically split, combine, 
and/or direct resources for wireless communications and wireline communications. 

The MAC layer 206 initiates and terminates all communication sessions. 
Thus, the MAC layer 206 receives, processes, and responds to control signals to set up 
links for reception of communications. The MAC layer 206 also generates control 
signals to set up links for transmission of communications and processes response control 
signals. 

The MAC layer 206 also generates control signals to other devices, such 
as the multiplexer 204, specifying operations, such as when and how to multiplex or 
demultiplex one or more communications. The MAC layer 206 may generate control 
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signals to other components of the access device 104A. For example, the MAC layer 206 
may generate a control signal to the modulator 210 identifying modulation or 
demodulation parameters or to a signal processor (not shown) identifying formatting, 
such as an encryption technique. 

The MAC layer 206 controls all inbound and outbound communications 
activity. The MAC layer 206 controls all activities of the access transceiver 202 and the 
multiplexer 204. The MAC layer 206 determines what protocol, spectrum, or signal type 
will be used at the access transceiver. For example, the MAC layer 206 may control 
MMDS spectrum based communications via an antenna and/or xDSL transmissions via 
an xDSL loop. Further, the MAC layer 206 optionally may be configured to control 
reception of wireline communications and wireless communications using various 
protocols, to control combining the communications received over different access media 
if needed into one logical data stream, to control demultiplexing transmit data into 
separate streams sent over different access media, and to control the reformatting of the 
communications as needed for transmission to, or reception by, premises equipment 112 
or a switch. 

The service hub 208 comprises interfaces configured to communicate with 
premises equipment, such as the premises equipment 112, by transmitting 
communications to, and/or receiving communications from, the premises equipment. 
Thus, for example, the service hub 208 may comprise one or more interfaces configured 
to communicate with one or more computers, telephones, set top boxes or other 
broadband devices, narrowband devices, other wireless devices, other wireline devices, or 
other premises equipment. The premises equipment may include a digital device or an 
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analog device. Further, the premises equipment may include a wireline device or a 
wireless device. 

The access device 104A also may include a modulator 210. The 
modulator 210 may be configured to modulate communications to be transmitted to the 
wireline switch 106 or the wireless switch 108 or to demodulate communications 
received from the wireline switch or the wireless switch. For example, the modulator 210 
may be configured to modulate communications for MMDS spectrum or a PCS system. 
Other modulation techniques and examples exist. The modulator 210 is optional. 

Those skilled in the art will appreciate that variations from the specific 
embodiments disclosed above are contemplated by the invention. The invention should 
not be restricted to the above embodiments, but should be measured by the following 
claims. 
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